Crop modelling for integrated assessment of risk to food production from climate change by Ewert, Frank et al.
 
 
 
Instrument: Joint Programming Initiative 
Topic: Agriculture, Food Security, and Climate Change 
Project: Modelling European Agriculture with Climate Change for Food 
Security (FACCE-MACSUR) 
Start date of project: 1 June 2012 
Duration: 36 months 
Theme, Work Package:  CropM 
Deliverable reference num.: D-C0.3 
Deliverable lead partner: University of Bonn 
Due date of deliverable: Januar 2014  
Submission date: 2014-12-27 
Confidential till: only abstract may be published; paper is available for 
subscribers of Environmental Modelling and Software 
 
 
Revision Changes Date 
1.0 First Release 2014-12-27 
 
i 
FACCE-MACSUR 
D-C0.3: Report about the strategy for future research in crop modelling for assessing the risks of 
climate change on food security 
Crop modelling for integrated assessment of risk to food production 
from climate change  
F. Ewerta,* , , R.P. Rötterb,  M. Bindic, H. Webbera, M. Trnkad, e, K.C. Kersebaumf, J.E. Oleseng, M.K. 
van Ittersumh, S. Jansseni, M. Rivingtonj, M.A. Semenovk, D. Wallachl, J.R. Porterm, n, D. Stewarto, p, 
J. Verhagenq, T. Gaisera, T. Palosuob, F. Taob, C. Nendelf, P.P. Roggeror, L. Bartošovád, S. Assengs 
a University of Bonn, Institute of Crop Science and Resource Conservation (INRES), Crop Science Group, 
Katzenburgweg 5, 53115, Bonn, Germany 
b MTT Agrifood Research Finland, Plant Production Research, Lönnrotinkatu 5, 50100, Mikkeli, Finland 
c University of Florence, Department of Agri-food Production and Environmental Sciences, Piazzale delle 
Cascine 18, 50144, Firenze, Italy 
d Department of Agrosystems and Bioclimatology, Mendel University in Brno, Zemedelska 1, 613 00, Brno, 
Czech Republic 
e Global Change Research Centre, Academy of Sciences of the Czech Republic, v.v.i., Bělidla 986/4b, 603 00, 
Brno, Czech Republic 
f Leibniz Centre for Agricultural Landscape Research, Institute of Landscape Systems Analysis, Eberswalder Str. 
84, 15374, Müncheberg, Germany 
g Department of Agroecology, Aarhus University, Blichers Allé 20, P.O. Box 50, 8830, Tjele, Denmark 
h Plant Production Systems Group, Wageningen University, P.O. Box 430, 6700 AK, Wageningen, The 
Netherlands 
i Earth Informatics, Alterra, Wageningen University, P.O. Box 47, 6700 AA, Wageningen, The Netherlands 
j The James Hutton Institute, Craigiebuckler, Aberdeen, AB15 8QH, UK 
k Computational and Systems Biology Department, Rothamsted Research, Harpenden, Herts, AL5 2JQ, UK 
l INRA, UMR 1248 Agrosystèmes et développement territorial (AGIR), 31326, Castanet-Tolosan Cedex, France 
m Natural Resources Institute, University of Greenwich, Greenwich, UK 
n Faculty of Sciences, University of Copenhagen, Denmark 
o The James Hutton Institute, Dundee, DD2 5DA, Scotland, UK 
p Bioforsk, Norwegian Institute for Agricultural and Environmental Research, Nord Holt, Tromsø, Norway 
q Wageningen University and Research Centre, Plant Research International, P.O. Box 616, 6700 AP, 
Wageningen, The Netherlands 
r Nucleo di Ricerca sulla Desertificazione and Dipartimento di Agraria, University of Sassari, viale Italia 39, 
07100, Sassari, Italy 
s Agricultural & Biological Engineering Department, University of Florida, Gainesville, FL, 32611, USA 
 
 
 
 
 
Instrument: Joint Programming Initiative 
Topic: Agriculture, Food Security, and Climate Change 
Project: Modelling European Agriculture with Climate Change for Food 
Security (FACCE-MACSUR) 
Start date of project: 1 June 2012 
Duration: 36 months 
Theme, Work Package:  CropM 
Deliverable reference num.: D-C0.3 
Deliverable lead partner: University of Bonn 
Due date of deliverable: Januar 2014  
Submission date: 2014-12-27 
Confidential till: only abstract may be published; paper is available for 
subscribers of Environmental Modelling and Software 
 
 
Revision Changes Date 
1.0 First Release 2014-12-27 
 
ii 
Please cite as: 
Ewert, F., Rötter, R. P., Bindi, M., Webber, H., Trnka, M., Kersebaum, K. C., . . . Asseng, S. 
(2014). Crop modelling for integrated assessment of risk to food production from 
climate change. Environmental Modelling & Software, Special Issue (in press). doi: 
10.1016/j.envsoft.2014.12.00 
  
1 
Abstract/Executive summary 
The complexity of risks posed by climate change and possible adaptations for crop 
production has called for integrated assessment and modelling (IAM) approaches linking 
biophysical and economic models. This paper attempts to provide an overview of the 
present state of crop modelling to assess climate change risks to food production and to 
which extent crop models comply with IAM demands. Considerable progress has been made 
in modelling effects of climate variables, where crop models best satisfy IAM demands. 
Demands are partly satisfied for simulating commonly required assessment variables. 
However, progress on the number of simulated crops, uncertainty propagation related to 
model parameters and structure, adaptations and scaling are less advanced and lagging 
behind IAM demands. The limitations are considered substantial and apply to a different 
extent to all crop models. Overcoming these limitations will require joint efforts, and 
consideration of novel modelling approaches.  
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